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(54) MANUFACTURE OF SEMICONDUCTOR ELEMENT 

(57)Abstract: 

PURPOSE: To improve the reliability of a metallic wiring 
by inhibiting the generation of voids in the metallic wiring to j 
by the out gas of SOG. 

CONSTITUTION: A first metallic wiring 10 is formed, and 
P-SiO 1 1 is formed. The surface of P-SiO 1 1 is spin- 
coated with an SOG film 12, and silicified. A resist 
pattern 13 is formed through photolithography, and (b) 
through-holes are bored while using the resist pattern 13 
as a mask. The resist pattern 13 is removed and sidewall 
protective films 14 are taken off by a release liquid. A 
TEOS oxide film 15 is shaped, and the SOG films 12 are 
capped. A resist pattern is formed, and the TEOS oxide 
film 15 is removed through wet etching and dry etching 
while employing the resist pattern as a mask. The resist 
pattern is taken off, and a second metallic wiring is formed through sputtering. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A process of forming the 1st interlayer insulation film, and a process of applying and 
silicon-izing SOG, A process of forming the 1st resist pattern by a photolithography, A process 
of carrying out etching removal of said SOG and the 1st interlayer insulation film one by one by 
using said 1st resist pattern as a mask, and puncturing the 1st contact hole, A process of 
removing said 1st resist pattern, and a process of forming the 2nd interlayer insulation film, A 
process of forming the 2nd resist pattern by a photolithography, A manufacturing method of a 
semiconductor device giving in order a process of carrying out etching removal of said 2nd 
interlayer insulation film by using said 2nd resist pattern as a mask, and puncturing the 2nd 
contact hole, a process of removing said 2nd resist pattern, and a process of forming metallic 
wiring. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the method of forming good metallic 
wiring by forming the barrier wall which becomes a contact hole side wall part from an 
insulating material about the manufacturing method of a semiconductor device, and preventing 
moisture discharge [ SOG / (Spin On Glass) ]. 
[0002] 

[Description of the Prior Artl Drawing 2 (a) - (d) is process drawing of the manufacturing method 
of a detailed semiconductor device with the conventional multilayer interconnection structure. 
This drawing 2 (a) process [ of - (d) ] (1) - (4) is explained below. 

(1) as the 1st interlayer insulation film after forming the 1st metallic wiring 1 with metal, such as 
process aluminum of drawing 2 (a), -- plasma chemistry vapor phase epitaxy (it is hereafter 
called plasma CVD) -- by law. The silicon oxide (P-SiO) 2 of 0.4 micrometer of thickness is 
formed by making SiH 4 and N 2 0 into material gas. Next, the spin coat of the SOG is carried 

out for the purpose of the improvement in display flatness, it heats and silicon-izes at the 
temperature below 450 degreeC which does not have trouble in the 1st metallic wiring 1, and 
SOG film 3 is formed. Then, vapor phase epitaxy of the 2nd silicon oxide 4 is again carried out 
to a thickness of about 0.4 micrometer as the 2nd interlayer insulation film like the 1st silicon 
oxide 2. 

(2) Form the resist pattern 5 for puncturing the through hole for connection between the 1st 
metallic wiring 1 and the 2nd metallic wiring according to the process photolithography process 
of drawing 2 (b). 

(3) Wet etching removes the 2nd silicon oxide 4 by using the process resist pattern 5 of 
drawing 2 (c) as a mask, and carry out tapered shape of the end. Then, etching removal of the 
2nd remaining silicon oxide 4, SOG film 3, and the 1st silicon oxide 2 is carried out one by one 
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by dry etching, and a through hole is punctured. The sidewall protective film 6 is formed in the 
side attachment wall of the 1st silicon oxide 24 and the 2nd silicon oxide 4 at this time. Next, 
the resist pattern 5 is removed. 

Then, release liquid removes the sidewall protective film 6. 

(4) Form the 2nd metallic wiring 7, such as process aluminum of drawing 2 (d), by sputtering 
process, and take contact between the 1st metallic wiring 1 and the 2nd metallic wiring 7. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, the following technical problems occurred 
in the manufacturing method of the conventional semiconductor device. In the time of 
puncturing of the through hole of drawing 2 (c), since the outgas by moisture desorption is 
emitted from the exposed part of SOG film 3, the sidewall protective film 6 which heightens the 
effect of anisotropic etching is not formed, but the side etch of SOG film 3 advances. 
Therefore, when carrying out sputtering of the 2nd metallic wiring 7 of drawing 2 (d), the step 
coverage of the 2nd metallic wiring 7 gets worse, and the cave (it is called a void below) 8 
occurs. Drawing 3 is an enlarged drawing of the void in drawing 2 (d). As shown in this figure, 
by the side etch of the exposed part of SOG film 3, the void 8 occurs into this portion. For this 
void 8, the open circuit by electromigration resistance degradation of the 2nd metallic wiring 7, 
etc. pose a problem. 
[0004] 

[Means for Solving the Problem]A process of forming the 1st interlayer insulation film, such as 
P-SiO, in order that this invention may solve said technical problem, A process of applying and 
silicon-izing SOG, and a process of forming the 1st resist pattern by a photolithography, A 
process of carrying out etching removal of said SOG and the 1st interlayer insulation film one 
by one by using said 1st resist pattern as a mask, for example, puncturing the 1st through 
hole, A process of removing said 1st resist pattern, and a process of forming the 2nd interlayer 
insulation film, such as a TEOS oxide film, A process of forming the 2nd resist pattern by a 
photolithography, It is made to give in order a process of carrying out etching removal of said 
2nd interlayer insulation film by using said 2nd resist pattern as a mask, for example, 
puncturing the 2nd through hole, a process of removing said 2nd resist pattern, and a process 
of forming metallic wiring. 
[0005] 

[Function]The manufacturing method of the semiconductor device consisted of this inventions 
as mentioned above. 

Therefore, the 1st resist pattern is formed by a photolithography, etching removal of SOG and 
the 1st interlayer insulation film is carried out one by one by using this 1st resist pattern as a 
mask, and the 1st contact hole is punctured. 
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In the time of puncturing of the 1st contact hole, outgas is emitted by moisture desorption in 
the exposed part of SOG, and the side etching of SOG advances. Next, after forming the 2nd 
interlayer insulation film and capping SOG, the 2nd resist pattern is formed by a 
photolithography and the 2nd contact hole is punctured by using this 2nd resist pattern as a 
mask. Since SOG is capped with the 2nd interlayer insulation film at the time of this 2nd 
contact hole puncturing, there is work which this 2nd interlayer insulation film controls the side 
etch of SOG, and controls generating of the void at the time of formation of metallic wiring. 
Therefore, said technical problem is solvable. 
[0006] 

[Examplel Drawing 1 (a) - (c) and drawing 4 (a) - (c) is process drawing showing the 
manufacturing method of the semiconductor device of the example of this invention. The 
process of this drawing 1 (a) - (c) and draw ing 4 (a) - (c) is explained to (1) - (6) below. 

(1) ** of drawing 1 (a) forms the 1st metallic wiring 10 with metal, such as aluminum, more 
nearly first. Then, the silicon oxide (P-SiO) 1 1 of 0.4 micrometer of thickness is formed with 
plasma CVD method as the 1st interlayer insulation film by material gas SiH 4 and N 2 0, the 

pressure 2.0 - 3.0Torr. This P-Si01 1 also has the work which controls the penetration of the 
moisture to the 1st metallic wiring 10 of SOG film 12 formed in the next after working as an 
interlayer insulation film. Then, for flattening, on the silicon oxide 1 1, the spin coat of the SOG 
is carried out, bake is carried out and SOG film 12 is formed in temperature 400degreeC and 
dry cleaning N 2 atmosphere. The bake in the inside of dry cleaning N 2 atmosphere is for 

moisture absorption of moisture controlling and preventing degradation of membraneous 
quality. Next, in order to puncture the 1st through hole, the resist pattern 13 is formed 
according to a photolithography process. 

(2) By using the process resist pattern 13 of drawing 1 (b) as a mask, by dry etching, carry out 
etching removal of SOG film 12 and the 1st silicon oxide 1 1 one by one, and puncture the 1st 
through hole. The desirable sidewall protective film 14 is formed in the anisotropic etching 
which controls the over etching of a side wall part to the side wall part of the 1st silicon oxide 

1 1 by the reaction of the 1st silicon oxide 1 1 and the etching gas by dry etching at this time. On 
the other hand, since the outgas by moisture desorption is emitted from the exposed part of 
SOG film 12, a sidewall protective film is not formed, but side etching advances, and 
ANDAKATTO occurs. 

[0007](3) Remove the process resist pattern 14 of drawing 1 (c), and release liquid removes 
the sidewall protective film 14 after that. Next, it is 0 3 -TEOS-NSG (Non Silicate Glass) of 0.8 

micrometers or more of thickness by a CVD method at the following process conditions. The 
film (it is hereafter called a TEOS oxide film) 15 is formed. 

Process condition TEOS flow of TEOS oxide film 15 1.5SLM0 2 flow 7.5SLM0 3 flow 100 g/m 3 
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generation temperature Can 400 degreeC Come, and it is alike and more, While TEOS oxide 
film 15 is embedded with surface smoothness sufficient in a through hole, the undercut part of 
the exposed part of SOG film 12 is capped with TEOS oxide film 15. 
(4) Form the resist pattern 16 for the 2nd through hole puncturing according to the process 
photolithography process of drawing 4 (a). 

[0008](5) Carry out wet etching of about 0.2-micrometer TEOS oxide film 15 on condition of the 
following first by using the process resist pattern 16 of drawing 4 (b) as a mask, and make the 
end of TEOS oxide film 15 into tapered shape. 

the partially aromatic solvent of the 32 to 33% of 1 0 to 1 1 % of condition NH 4 HF 2 NH 4 [ of the 

wet etching of TEOS oxide film 15 ] F 14%CH 3 COOH 2 [ H] O remainder - next, By the dry 

etching of the following conditions, remaining TEOS oxide film 15 is removed by using the 
resist pattern 16 as a mask, and the 2nd through hole is punctured. 
Condition degree of vacuum of the dry etching of TEOS oxide film 15 100mTorrRF power 
750WAr gas 800sccmCHF 3 gas 60sccmCF 4 gas 60 seem At this time. The sidewall protective 

film 17 is formed in the exposed part of TEOS oxide film 15 and the silicon oxide 1 1 , and an 
etching configuration becomes good. Since the undercut part of the exposed part of SOG film 
12 is capped with TEOS oxide film 15, the side etching by the outgas of SOG film 12 is not 
generated. 

(6) Remove the process resist pattern 16 of drawing 4 (c), and release liquid removes the 
sidewall protective film 17 after that. Next, sputtering of the metal, such as aluminum, is carried 
out and the 2nd metallic wiring 18 is formed. Generating of a void can be controlled without the 
step coverage of the 2nd metallic wiring 18 getting worse, since KYAPINGU [ SOG film 12 / 
TEOS oxide film 15 ] at this time. 

[0009]As explained above, in this example, P-Si011 and SOG film 12 are formed and the 1st 
through hole is punctured. 

Then, the exposed part of SOG film 12 is capped with TEOS oxide film 15 by forming TEOS 
oxide film 15. 

And since the 2nd through hole is punctured and the 2nd metallic wiring 18 is formed, there 
are the following advantages. 

(a) Without the step coverage of the 2nd metallic wiring 18 getting worse, generating of a void 
can be controlled, the reliability of multilevel interconnection can be raised, and the yield of a 
semiconductor device can be raised. 

(b) While the 2nd interlayer insulation film becomes flat and the embedding nature to the 2nd 
through hole becomes good by using the 2nd interlayer insulation film as TEOS oxide film 15, 
In heat treatment after formation of the 2nd metallic wiring 18, since residual water in SOG film 
12 is prevented by P-Si011, instead is diffused in a TEOS oxide film, the influence on the 1st 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ip 7/29/2008 



JP,07-335748,A [DETAILED DESCRIPTION] 



Page 5 of 5 



metallic wiring 10 by residual water by heating in SOG film 12 can also be reduced. This 
invention is not limited to the above-mentioned example, but various modification is possible 
for it. As the modification, there is the following, for example. 

(i) The interlayer insulation film of metallic wiring comprises the 1st interlayer insulation film / a 
SOG film / the 2nd interlayer insulation film, and punctures a contact hole to an interlayer 
insulation film with this structure, and this invention is applicable if it is a case where metallic 
wiring is embedded. 

(ii) The 2nd interlayer insulation film may be insulator layers other than a TEOS oxide film, for 
example, P-SiO, a PSG film, etc. 

[0010] 

[Effect of the lnvention]By this invention, as explained to details above, after carrying out 
etching removal of SOG and the 1st interlayer insulation film one by one and puncturing the 
1st contact hole, SOG is capped with the 2nd interlayer insulation film, the 2nd contact hole is 
punctured, and metallic wiring is formed. 

Therefore, generating of a void can be controlled, without the step coverage of metallic wiring 
getting worse. 

Therefore, the reliability of metallic wiring can be raised. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is process drawing showing the semiconductor device manufacturing method of 
the example of this invention. 

[Drawing 2] lt is process drawing showing the manufacturing method of the conventional 
semiconductor device. 

[Drawing 3] lt is a figure showing the void in drawing 2 (d). 

[Drawing 4] lt is process drawing showing the semiconductor device manufacturing method of 
the example of this invention. 
[Description of Notations] 

10 The 1st metallic wiring 

11 The 1st interlayer insulation film (P-SiO) 
12SOGfilm 

13 and 16 Resist pattern 

15 The 2nd interlayer insulation film (TEOS oxide film) 
18 The 2nd metallic wiring 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Translation done.] 
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NH< HF2 1 0-1 1% 

NH< F 14% 
CHa COOH 3 2-3 3% 
H2 O SO 

*fc* HTfl)*ftfl)H5-fXy^>ycJ;D, l^Xh 
n$->\ 6£TX££LT, 8t>fcTE0SK{tRl 

5 £®£LTSg 2 x;u-*-;vS:lHir*. 

TEOSKfcKl 50H7-fX^^>^©*# 

KS* lOOniTorr 

RF/^- 7 SOW 

ArflX 8 0 0 s c cm 

CHF 3 #X 6 0 s c cm 

CF4 #X 6 0 s c cm 

Z.V>n. TEOSKffcRlS, ->Un>R<fcRl 1 COg 

fflSSlcfflg&SRi 7«*n, Xy?>ifBVlifi& 

<&«. SOGR1 2©Bffiffl©7>^-*y h 

■ft TEOSBfcHl5tiD*iryK>yanT^ 

Sfca6 S OGR 1 2 07^ hJFXfciSlM HXyf> 

(6) 04 (c) OXg 

eeufcsu -to*, Mmmz&r* 
m&mmi 7S»*rs. *d 7;i^x*a^©& 

JH£X^ y * U >^UT?g 2 &MEi&S 1 8 «Hfcr&. 
COB, SOGRl 2ftTEOSRfcl|l 5fc«fcD*1r 

[0 0 0 9] a±BWUfc±5K:* ^MKflTfeL P- 

sion, s ogr 1 2 m 1 x;^-^-;v 

fiRAU t©*, TEOSRfcRl 5£»J*r*£fc 
iCiO, SOGRl 2 0giliS15^TEOSK{bRl 5T 

T, m2^SE«l 8^^«r^>CDT, fiHToWjft** 

(a) S24SE3B1 8©Wyy* A* Uy^MBflsr 
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(b) Sg21W&g^£TEOS&{bBll 5 fr*^t 

8 ©«J«a©J»fflllfc*V^T, SOG^12rtCO^@* 
frteP-S iOl lTBlhSn, -tflftfoOKTEOS 
BMMR4MCltttT*<&T, SOG1S1 2rtttM&l;:£S 

(i) *||B*®MHIBUtft S1SW»»R/S 

oGK/*2iinwii»6Mstu mittctt^i 

(ii) 3fl2B|y]iB»&«. TEOS»fcR6tfM>8» 
a Wtfet P-S 1 0, iftBPSGl»T*t)Tfe 

[00 10] 

n«, sog> RtfjsiiBaitRfcii^xyy^yiis 



(4) &B8¥7 -3 3 5 7 4 8 

[BSfcffim&KW] 
0 [12] |E*OWII^O«»ft*5«a»HT* 

s. 

[03] 02 (d) +0#<F»RTBIT**. 

[04] *»n»3llllNO¥*#*TW^tt«» a rx 



10 |gl&SIE$ 

1 1 gimuftaR (p-s i o> 

12 SOGIg 

13, 16 l/^Xh/^-> 
^ 15 *2MineHI (TEOSBfiJD 

18 Sg2&KE8a 
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